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i r* D4A i biA KOCTEH nyTeM perHCTpatiHH 
CKopocm pacnpocT P a H eHHH y^bTpasByxa or- 
Aunanmuac* TeM, uto, c uejibro ofiecneqe- 
hhh KOJiHwecTBeHHOH xapaKTepHCTHKH aaarrra- 
UHOHHbix qnoco6H0CTefi kocth k MexaHHqecKofi 
«a-r-py 3 Ke, eKopocTb- HaMepaioT b" ka^cm tote 

H no BejIHMHHe P a3HOCTH MaKCHMa^lbHOH H 
MUHHMaJlbHOH CKOpoCTeft OlteHHBaiOT COCTOH- 
HHe KOCTH. U " 
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H3o6peTeHHe othochtca k Me/iHUHHe, b 

43CTH0CTH . K Xp<jBM3TOJIOrHH H OpTOne^HH, H 

KacaeTCH. cnocq6a ahsthocthkh coctohhhh 

KOCTHOH TK3HH. 

Uejibio H3o6peTeHHH HBJiHeTCH o6ecneneHHe 

KOJIHMeCTBeHHOH XapaKTepHCTHKH a^aanTauHOH- 

Hhix cnoco6HOCTeH kocth k MexaHHwecKOH 
Harpy3Ke. 



npczuiaraeMbiH cnocp6 ocHOBaH Ha.npHMe- 
HeHHH cnapeHHbix yjibTpa3ByKOBbix npeoGpa- 
30BaTe^eH 1, coeAHHeHHbix npw pomoluh ahc- 
. Tami^poB 2 H3 HSOJiHUHOHHoro MaTepH3jia 
Ijpeo6pa30BaTejiH I coctoht (<pnr. 1) hs co<5- 
. ctbchho nbe303JieKTpHMecKHx npeo6pa30BaTe- 
Jiea.l (nbe303jieMeHT — cerMeHTOBaH cojib), 
CHa6>KeHHbix SKcnoHeHunajibHbiMH KOHueHTpa- 

TOpa'MH, CBeiieHHblMH CBOHMH KOHU3MH npH 

noMomH 3^ieMeHTOB KpenjieHHH tskhm o6pa- 

30M, HTO OHH 06 P 3 3 yiOT M3JIWH paCTBOp HJIH 

oa3y ii nop«AKa 10 mm. 

KoHUeHTpaTOpbl BbinOJIHHIOTCH H3 BblCOKO- 

yr^epoAHCTOH .nernpoBaHHOH cTajiH T3 khm 06- 
pa30M, mto njioma/ib hx nonepewHoro ceqeHHH 
MfiHHexcH n 0-3 k c n one h-lj-h a ji bHOM y -3 a KOHy-r-OH h 
oOecneqHBaiOT npaKTHqecKH ToqeqHbifi koh- 
TaKT c o6>eKTOM h no3Bo^HK)T pa6oTaTb Ha 
M_ajioH 6a3e .1 npw H3yqeHHH kocthwx 06-beK- 
tob cjio>khoh TonorpacJ>HH. 

yjibrpa3ByKOBOH npeo6pa30B3Tejib 1-nepe- 
AaTHHK noAKJircmaiOT k Bbixo„y reHepa-ropa 
yjibTpasByKOBbix KOJie6aHHH, a npeo6pa 3 OBa: 
xejib 1-npneMHHK k Bxoay perHcxpwp'yiomero 
ycTpoHCTBa b KawecTBe KOToporo Hcno.nb3yiOT 
HanpHMep craHAapTHbifl yjibrpasByKOBOH npH- 
oop /J,yK-20, Ha aneKTpoHHo-jiyqeBOH Tpy6Ke 

.KOTOporO OTCHHTblBaiOT BpeMfl n P OXO>KAeHHH 

MewAy oct P hhmh KOHueHTpaTopoB yjibTpa3By- 
KdBoro HMny^bca, onnpancb Ha cTaHiia pthwh 
CH-rHaji h npHHHMan b pacqeT BpeMeHHyio sa- • 
^ep^KKy, npHMeM noane„Hioio onpe/ie.n»ior npn 
HyjiesoH Case 1, to ecrb n P H Henocpe„CTBe H - 

HOM KOHTaKTe napbl KOHU.eHTp3TOpOB. 

^KcnepHMeHTajibHO ycraHOBJieHO, ^TO npn 
HcnojibaoBaHHH cnapeHHbix Ha mbjiom 6a3e I 

3KCnOHeHUH3JlbHbIX KOHUeHTpaTOpOB B KOCTHOH 
TK3HH B036y >KJ3,a JOTCH B OCHOBHOM H3r*6Hbie 
, BOJIHbl, CKOpOCTb pacnpoCTpaHeHHfl KOTODblX 

onpeiiejiHiOTCH no qbopMyjie 



AOCTOHHCTBa o6ycjioBJie H bi . HajiHMHeM y koh- 

UeHTpaTOpOB npaKTHWeCKH TOqeqHblX KOH3KTOB 

c HccaeAyeMbiM MaTepnayioM. 

3KcnepHMeHTajibHo 6b\j\o . ycTaHOBJuieHo 
5 hto npaKTHMecKH yAOBJieTBopHTeyibHafl noBTo- 
pfleMOCTb pesyyibTaTOB h HessBHCHMoerb hx 
ot— HajiHMHH Ko>KHoro noKpoBa Ha nepe„HeMe- 
AHa^bHOH noBepxHocTH oGecneMHBaefcH np H 
KOHT3KTHOM AasjieHHH cnapeHHbix npeoOps- 
30Ba T ejieH H e Me H ee 2 Mlla, o A h_ko uiaRxihee 
to MHHHqecKoe HccneaoBaHHe bo 3 mo>kho- npn 

JIB BJICHHH, paBHOM 2 Mlla. 

YnasaHHoe KOHTaKTHoe rbbjiqhhq o6ec- 
neMHBaeTCH np H noMouiH mcmchtob Kpen^ieHHH 
yjibT P a 3 ByKOBhix npeo6pa 3 OBaTe^eH 1 n peS- 
15 lll^ mHX C ° 6ofi AHCTa H U ep. 2 co mnLb-- 
nepeMemaiomyiocH no lunmibKaM 
Wnpy*HHeHHyK> rpaBepcy 3 c MHKponepe 

M ' CBH3 ^ HHUM ^pe 3 KOHT3KTOP C 

uejibio nHTaHHH npeoSpasoBaTejiH 1 -hctomhhk3 
ilpy>KHHbi na uinH^bKax o6ecneMHBaioT onoe- 
20 AejieHHyio BejiHHHHy AaB^ieHHH, npHMew cna- 
peHHbie npeoepasoBaxejiH nepeMemawTCH apyq- 

.H.yjo -H.a_xpa.Bepc-y^3-.- . ^ _._..!l.„7 

C uejibra towhoh opneHTauHH-B Tonorpa- 

6ojibiue6epuoBbie kocth MapKHpoaajiHCb no 
2s TpHauaTH noHca M . no We. h no Vohbm 

Lu CHOBHbIX or 0603H3MeHbI pHMCKHMH UHub- 

pawn, hjih 22 AeTa^bHbix - oflosHaqeSi 
apadcKHMH UHqbpaMH ($Hr. 2).. 



r„e 1 — 6333 H3MeHeHHfl, paCTBOp KOHUeHT- 

psTopoB, mm; 
t — BpeMH npoxo>KAeHHfl CHTHajia; 
At — BpeMeHH3H 3a,aep>KKa KOHKpeTHoft na- 
pbi KOHUeHTpaTOpOB, MKC. 
UiKajia 3JieKT P OHHO-.JiyHeBOfi TpyfiKH MO- 
>KeT SblTb OTT3 P HpOB3H3 &J\H HenOCpeACTBeH- 
HOrO H3MepeHHH CKOpOCTH. 

npeHMymecTBOM npHMeHeHHH 3KcnoHeHun- 
' ajibHwx KOHueHTpaTopoB nepe„ o6brqHbiMH rbt- 

HHK3MH H3rH<5HbIX BOJ1H HBJIfleTCH XOpOUJHH 
KOHT3KT C ROBepXHOCTblO MaTepH3JI3 6e3 npH- 
MeHeHHH KOHT3KTHOH CM33KH, GOJiee BbICOK3fl 
TOMHOCTb H3Me P eHHH n P H HaJlHqHH „a>Ke 
CHJlbHO UJepoxOBaTOH nOBepXHOCTH H B03MO>K- 
HOCTb TOWHOrO OTCMCTa 6a3bl H3Me P eHHH. 3th 



Hcxo.AHbie xapaKTepHCTHKH cko P octh yyibT- 

(Ih/*1) UO 60JIbUje6 e P aOBOH KOCTH 

^021 C K P M e /c HHH CKOpoCTb y^ bT Pa3ByK3 1,4 J ± 

35 2. M3KCHM3JIbH3fl CKOpOCTb l,76rb0 2 km/c 

H3 ypoBHe noyica «i 4. x ' M/c 

3. MHHHMajibHan cKopocTb — L14-b0 1 KM>b 
Ha ypoBHe H0HC3 No 8. *^-=",i KM/C 

uonin TpailHeHT H3Me H eHHH CKOpOCTH B C P eA- 
40 „; AH 1 ^ Ha *H33 0,06 Km/c 

40 H3 1 CM A^IHHbl ( H 3 ypOBHe nOHCOB 4—6) 
0. 1 p3 A HeHT H3MeHeHHfl CKOPOCTH VJIbTDa- 
3ByK3. H3 ypOBHe nOHCOB ot6 J 8 - 
0,01 KM/C H3 1 CM (K P HB3H 1) . 
33KJTK)qeHHe. B HCXO„HOM COCTOHHHH MO^K- 

45 Z l peanM J raTb . "° npHcnocp&ieHHSSL 6oL 
uie6epuoBOH kocth k Mexa»HMecKHM HarpvaKHM 

*H3a rpa^HeHT cko P octh yjibT P a 3 ByK3 hhsS 
Tot >Ke o6c^,e„yeMbrH. 6«„ b Teqenne T pex He ' 

BeCOMOCTH. H 3M epeHH* CKOPOCTH YJIbTDaaBVKa 

noTBepAH^H nepBonaqa^bHoe slUiSSS^ni 

r^H^r° c ^L M "»™»Hoe yM^eine 
rpa/tHeHTa ckopocth y^bTpa3Bv K a no arpfi 

AflHHe KOCTH (KPHB3H 2), a tbSm CHH*e 

HHe cp W Heft ckopocth y^bVpaaevKa 
55 ±0-oKm/c. CK ° P ? CVb y^paaeyKa - 1,38±. 

ypoB H e Cp nr c r ^t^', s pa o 3 , ByKa z 13 

(cHH>KeHHe Ha 0,34 km/c): I ' 42±0 - 01 km + c - 
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3. MHHHMa/ibHaa CKopocTb 1,21 ±0,01 .km/c 
(Ha ypoBHe noaca JMb 9) . 

4. FpaAHeHT H3MeHeHHH ckopocth 0,01 km/c 
Ha 1 CM AJIHHa KOCTH. 

t 3atcmoqeHHe: B ycnoBHHx HMHTaunw HeBeco- 

MOCTH npOH30UJ.nO pe3KOe BbipaBHHBaHHe CKO- 

pocTH yjibTpa3ByKa, mto noATBepAHJio nepBO- 
HaMayibHbiH AHarH03 hh3koh npHcnocodJieHHOc- 

TH 60JIbLiie6epUOBOH KOCTH K H3MeHeHHIO 

Mex^HH:MecKOH Harpy3KH. Ha ochob3 hhh 3aK/iio- 
qeiiHH oGcneayeMbiH 6hij\ BbiBeaeH H3 onbiTa. 

flpuMep. 2. OdoneayeivibiH X, \iacca Te.na 
710 H, ($Hr. 4) 

HcXOZLHbie XapaKTepHCTHKH ckopocth yjib- 
■Tpa3ByKa. no iyiHHe 6obuje6epuoBOH kocth 
(<J)Hr." 1). - 

L. CpeAHHa CKopocTb yjibrpa3BVKa 1,21-+: 
±0,1 .km/c • . . 

2. MaKCHMajibHan CKopocfb 1 ,3 i ±0, 1 km/c 
Ha ypoBHe noaca N? 4. 

3. • MHHHMaJibHan CKopocTb . i .08±0, 1, km/c 
Ha ypoBHe nonca.Ng 7. 

4. PpaAHeHT H3MeHeHHfl ckopocth yjIbT^ 

pa3ByKa b cpeAHeAJiHTeiibHOM OTAejie kocth 
0,00 5 k m/c Ha 1 c m .ajih hm (KpHBan 1). 

3'aKJiioqeHHe: B hcxoahom "coctoh hh h KocTb 
cnado npHcnoco6jieHa k MexaHnqecKHM Ha- 
rpy3KaM, o qeM CBHAeTejibcrByeT OTHocHTejib- 
ho HH3Kaa CKopoctb y.nbTpa3ByKa h oqeHb 
hh3khh rpaAHeHT CKOpOCTH, T, e. npoq- 
HOCTb kocth. noHH>KeHa h OTcyTCTByeT r-naB- 
.HbiH npH3HaK npncnocodyieHHOCTH kocth k Ha- 
rpy3KaM — aKycTHqecKaa h 6noMexaHHqec- 
Kan HeoziHopoAHoCTb npoMHOciTHbix napaMeTpoB 

B VeqeHHe • Tpex He^ejib npoBezieH Kypc 
cneuHajibribix bhaob y chjighhoh $H3HqecKOH 
TpeHHpoBKH, b pe3yjibTaTe qero npoH3omjiH 
3HaqnTejibHbie H3Me^eHHH ( KpHBan ■ 2) . 

1. CpeAHHH CKopocTb yjibTpa3ByKa 1,33± 
±0,14 km/c. 

2. . MaKCHMa/ibHan CKopocTb yyibTpa3ByKa 
Ha ypoBHe noaca N° 5 noBUCHJiacb na 
0,38 km/c h AOCTHrjia 1 ,5±0,2 .km/c. 

3. MHHHMajibHaa CKopocTb Ha ypoBHe 
noHca Nb 8— 1,08±0,1 km/c. 

4. rpaAHeHT H3M6H6HHH CKODOCTH yjlbT- 

pa3ByKa noBbiCHJicH ao" 0,04 km/c, Ha I cm, 
t. e., b BOceMb pa3. - 

3aKJiioqeHHe: CneuHa^bHbie BHAbi.TpeHHpoB- 

KH n.03BOJlHJIH B 3HaMHTCJl bHOH CTeneHH nOBbl- 

CHTb CKbpocTb yjibTpa3ByKa h yjiymuHTb npH- 
cnoco6jineMOCTb kocth k MexaHHqecKHM Ha- 
rpy3KaM. ZtajibHenujee npoBeAeHne 3Kcnepn-. 
MeHTa noKa3ajio, mto pa3pa6oTaHHoe npn- 
cnoco6jieHHe ocTa/iocb ctohkhm (qepe3 4 Mec). . 

ripuMep 3. Oficji^AyeMbiH B., Macca 670 H 
($Hr. 4). * 
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HcxOAHoe cocTO^Hne: (c|)Hr. 1). 

1. CpeAHaa CKopocTb y/ibTpa3BVKa 1 .50-1- 
.±0,15 km/c. 

2: MaKCHMajibHaa CKopocTb 1,71 ±0,2 km/c 
5 (Ha ypoBHe. nonca JVb 4). 

MHHHMaJlbHaH CKopocTb 1,33±0,4 km/c 
Ha ypoBHe nonca N° 8. 

4. rpaAHeHT H3MeHeHHH ckopocth 0,05 km/c 
Ha .1 CM AilHHbl B AHCTa-flbHOM OTAeJie AHa-- 
(})H3a -(KpHB3H 1) . 

10 3a'KJiioqeHHe: BbicoKaa cpeAHHH h MaKCH- 
MajibHan CKopocTb cBHAeTe^ibCTByeT o bucokoh 
npoMHOCTH kocth. /locTaTOHHO 6o^ibiiiOH rpa- 
AHeHT CKOpOCTH B AHCjajIbHOM OTAeJie AHa- 

(pH3a CBHAeTe^ibCTByeT o xopoujeft aAanTa- 

UHH KOCTH K H3MCHeHHHM MexaHHqeCKOH Ha- 

15 rpy3KH. CocTOHHne qepe3 3 hqa.. hm HTauHH 

* HeBeCOMOCTH (KpHBafl 2). 

• .1. CpeAHHH CKopocTb y^bTpa3ByKa 1,33± 

±0,13 KM/C: 

2. MaKCHMajibHan CKopocTb r,52±0,01 km/c 
Ha ypoBHe noaca JVb 4 . 
20 3. MHHHMajibHan CKopocTb 1,14±0,02 km/c 
Ha ypoBHe nonca N° 8. 

4. rpaAHeHT H3MeHeHHH ckopocth yjibTpa- 
3ByKa 0,031 km/c Ha 1 'cm a^ihhh kocth. 
_ 3aK/noHeHHe j . — Florae— MexaHH*recKOH — pa3- 

rpy3KH CHH3HJiaCb npOMHOCTb KOCTH, Ha MTO 

yKa3biBaeT CHH>neHHe cpeAHen ckopocth y^bTpa- 
3ByKa no -Been A^iHHe kocth (Ha 0,17 km/c). 

B.,TO >Ke BpeMH COXpaHHJICfl AOCTaTOMHO Bbl- 
COKHH rpaAHeHT H3MeHeHHH CKOpOCTH y^bT- 

pa3ByKa, .hto CBHAeTevibCTByeT 0 xopouieH 
aAanTauHOHHOH cnt>co6HOCTH kocth k H3MeHe- 
hhkd MexaHHqecKOH Harpy3KH. 

CocTOHHHe. qepe3 3 HeA- nocjie BoccTa- 
HOByieHHH HopMajibHoro pe>KHMa Harpy3KH 

(KpHBaR 3) . 

1. CpeAHHH CKopocTb yjibTpa3ByKa 1,47± 
±0,12 km/c. 

2. MaKCHMajibHan CKopocTb yjibTpa3ByKa 
1,65±0,05 km/c Ha ypoBHe 4 h 6 noncOB. 

3. MHHHM^jibHan CKopocTb 1,24±0,1 km/c 
Ha ypoBHe nonca Jsf° 8. * 

• 4. rpaAHeHT H3MeHeHHfl CKOpOCTH B AHC- 

40 Ta^ibHofl TpeTH Ana(j)H3a 0,05 kMn/c Ha 

1 CM A-HHHbl. 

3aKJiioqeHHe: IlepBOHaqajTbHbiH AnarH03 
xppouieH npHcnoco6ji5jeMocTH kocth k H3Me- 
HeHHHM MexaHHqecKOH Harpy3KH noATBepA.H-n- 

CH — npoqHOCTb KOCTH BOCCTaHOBH^'aCb B 

45 3HaqHTejibHOH CTeneHH h ypo.BeHb HeoAHopoA- 

HOCTH AOCTHT HCXQAHblX AaHHblX . 

FIpeA/to>KeHHayi MeTOAHKa oixeHKH coc- 
tohhhh Tpy6qaTbix KOCTen H3Jio>KeHa Ha npH- . 
Mepe HccjieAOBaHHH 6ojibtue6epuoBOH kocth; 
* ■ OAH3KO, KaK noKa3biBaKDT SKcnepHMeHTa/ibHbie 
5Q- AaHHbie Mo>KeT 6biTb c ycnexoM HcnoJib30BaHa 
h npn onpeAeJieHHH aAanTauHOHHbix cbohctb 
h ocTajibHbix A^iHHHbix Tpy6qaTbix KOCTen. 
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